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colloidal gold reaction and also estimated the total proteins present. He
found that the reaction was usually of the 'tabetic5 type, the intensity
running parallel with the amount of protein present; when the reaction
was of the 'general paralysis' type it had a grave prognostic significance.
Fairbairn considered that estimation of the total protein is the best Use of tests
guide to prognosis; it is also the best evidence in deciding when a in prognosis
patient is cured, and whether the case is one of relapse or reinfection.
The colloidal gold reaction is influenced by treatment earlier than is
the amount of protein and is consequently not so useful in prognosis.
The first change produced in the cerebrospinal fluid by meningeal Earliest
inflammation is, then, a cellular reaction. The number of lymphocytes chanse
and mononuclear cells increases, as a rule slowly; living cells indicate
an active inflammatory process, but the appearance of dead cells
suggests old chronic lesions. Broden considered that the presence of
vacuolated cells and morular cells in the cerebrospinal fluid implied
old-standing and grave involvement of the central nervous system.
As the cellular reaction develops, the amount of protein in the cerebro- Later
spinal fluid increases. The increase is, as a rule, gradual but may continue chanses
until the amount reaches 1 gram or more per litre. According to Sice
this is a certain sign of inflammatory changes, not only in the meninges
but also in the parenchyma. In some cases the increase of protein stops
for prolonged periods, and this seems to indicate an arrest in the
evolution of the disease. In short, the number of cells, which is an
indication of the degree of meningeal vascularity, may fluctuate rapidly;
but the excess of protein, which is an indication of profound lesions
involving the parenchyma, varies much more slowly: it often falls to a
level of about 04 gram per litre and remains there indefinitely.
Usually, when the patient exhibits definite nervous symptoms, changes Relation of
can be seen in the cerebrospinal fluid; the reverse, however, is not true, cerebfosplnal
because it is now known that the cerebrospinal fluid may exhibit fluid to
morbid changes in cases which do not present any clinical signs of cimcalsisns
nervous lesions. For example, Bertrand, in 601 lumbar punctures in
sleeping sickness regions, found changes in the spinal fluid in 34 per
cent of the infected cases which showed no clinical signs. De Marqueissac
found a cellular reaction in the spinal fluid of 46-5 per cent of patients
who were clinically in good general condition, and somewhat similar
observations have been made by other investigators.
In human trypanosomiasis the nervous system becomes involved much Time of
earlier in the disease than was formerly thought. Among Europeans, a^
in whom the approximate date of infection is easier to ascertain than in fluid
in African patients, Sice discovered morbid changes in the cerebro-
spinal fluid of three cases with gambiense sleeping sickness four, eight,
and ten months, respectively, after infection; and Leger recorded early
changes in the cerebrospinal fluid of three Europeans infected in the
Ivory Coast. Buchanan discovered a pronounced cellular reaction in
the spinal fluid of ten patients suffering from rhodesiense sleeping sick-
ness within three months of the first clinical manifestations of the
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